Introduction
Choosing to save money and reallocate income to a later period is a decision made by individuals that requires understanding basic financial concepts. This decision is increasingly important because the consequences can affect an individual's quality of life. There are social safety nets for people who have saved little or nothing for retirement but these benefits are becoming more costly to the public purse and there is some question as to their sustainability in the future. It is likely that these old age benefits will decline and not be accessible until an even older qualifying age.
Understanding basic financial concepts is referred to as financial literacy, and it is typically measured using objective tests of specific concepts such as interest/numeracy, inflation and diversification. Three multiple choice questions were first included in the 2004 Health and Retirement Study given to people at age 50 and older in the US. Lusardi and Mitchell (2011) found that only one-third of respondents were able to answer all three questions correctly.
These 'big 3' questions have been used around the world and financial literacy appears to be similarly poor in all countries. Two additional questions were added to the 2009 and 2012 National Financial Capability Survey. These additional questions tested asset pricing with bonds and mortgage interest and payment understanding. Other research has also tested financial literacy using true/false tests and other questions, but these 5 questions have gone on to be tested extensively in the US and elsewhere.
1 For a survey of the results across countries see Lusardi and Mitchell (2014) .
Financial literacy and the decision to save may be closely linked. Joo and Grable (2004) suggest that knowledge about finance (i.e., financial literacy) may also be a factor that influences whether people have retirement savings plans. They study 220 white-collar workers to identify factors that contribute to financial satisfaction. They identify financial literacy as an area requiring improved education because of its high correlation with financial satisfaction. Other researchers including Ameriks et al. (2003) , Lusardi and Mitchell (2007) and Van Rooij et al. (2011) also find a link between financial sophistication and wealth accumulation.
Interventions to improve financial literacy do not appear to affect financial behavior, and saving rates may be significantly related to intrinsic characteristics developed in childhood. Fernandes et al. (2015) examine 168 papers and find that interventions account for only 0.1% of the variation in financial behavior studied. Childhood experiences and habits may be a greater influence on financial behavior (Bucciol and Veronesi (2014) and Loibl et al. (2011) ). Grohmann et al. (2015) organize childhood experiences into categories and find that childhood roots in financial literacy are affected through family and school influences.
This paper links savings rates with financial literacy measures. We use the standard 'big 3' and the augmented 'big 5' financial literacy questions and link the answers to these questions 1 See Appendix A for detailed descriptions of each of these five questions.
to an individual's saving rate. We find that there are gender differences in financial literacy and in savings rates. When income levels are considered, the gender differences in savings are statistically significant only in the $50,000-$74,999 income group. Savings rates are positively related to income and to financial literacy. We show that in each income group, people with low financial literacy save significantly less than others.
We also examine individual financial literacy questions to identify the specific aspects of financial literacy that are related to savings. We find that understanding diversification increases savings levels for individuals in the $25,000-$34,999, $50,000-$74,999 and $75,000-$99,999 income groups. Surprisingly, we find that understanding inflation reduces savings levels for people in the $50,000-$74,999 income group. We conjecture that this may be due to individuals perceiving a higher utility from current purchasing power compared to future purchasing power.
Out study contributes to the literature on understanding the relation between financial literacy and savings. By specifically focusing on the savings decision, we are able to identify the separate and distinct effects of financial literacy while controlling for gender and income. In addition, we are the first paper to separate out each financial literacy concept and examine its effect on savings, recognizing that an understanding of each financial concept may be rooted in psychological traits developed in childhood and therefore having a different effect on an individual's savings decision.
The paper proceeds as follows. In section 2 we briefly review the literature on savings and financial literacy. Section 3 discusses the survey methodology. Section 4 reports results while Section 5 concludes.
Savings and financial literacy
Understanding why people save money is difficult to discern and most studies use crosssectional observations to identify characteristics that are associated with higher savings.
Extant research has identified some factors that are associated with an individual's level of retirement savings including age, gender, income and education. There is some debate as to whether age is a factor since income is highly correlated with age, and Maser (1995) suggests that age may simply be an income proxy. But in interviews and surveys reported in Brockman and Michayluk (2015) , respondents identified their proximity in time to retirement as a trigger to increased savings.
Gender differences are an ongoing concern in terms of social equality. Income levels are lower on average for females and there exists a 'retirement gap' where females may have considerably lower accumulated savings at retirement. Gender differences may be related to different preferences for risk as suggested by Charness and Gneezy (2014) , and this may translate into different savings decisions. With higher financial risk aversion reported for females, one might expect higher levels of savings by females but this is typically not observed in other research. One explanation may be differences in income. Gough and Niza (2011) review the literature using 41 papers related to this discussion and confirm that gender is an important factor along with age and income. 
Survey methodology and data
The survey instrument was prepared using the big 5 financial literacy questions as well as questions about gender, age and income level. Respondents were also asked to report their savings level as a percentage of their take home (after tax) pay. The services of Pure Profile were used to obtain 6,165 respondents from across Australia. We discarded all responses if the respondent refused to answer gender, age or income level questions, giving a final sample size of 5,234 respondents.
In order to identify statistical differences across potential influencing characteristics, both parametric F-tests and non-parametric Wilcoxon Rank Sums tests are used to measure such differences. Where frequencies are examined for similarity, a Chi-Square goodness of fit test is used.
Results
Individual financial literacy question responses are examined in Panel A of Table 1 There is a clear difference between genders with males answering more questions correctly compared to females.
The savings percentage is further examined and the distribution is reported in Regressions are used to investigate the complex interrelationships and Table 4 reports results from a regression using the savings percentage as the left hand side variable. Regression 1 investigates the marginal effects of income and the coefficients indicate that with a baseline being the income group $25,000-$50,000, people who earn less also save less. This result is shown by the -2.485 coefficient on the dummy variable that the respondent was in the income group earning less than $25,000. Increasingly larger, positive coefficients are observed for dummy variables for larger income groups.
The marginal effect of financial literacy is tested in regression 2 by including dummy variables (cross-products) that represent the respondents in each income group who did not answer any financial literacy questions correctly. The cross-product is not significant for the under $25,000 income group. However, the cross-product coefficients for income groups $50,000-$74,999, $75,000-$99,999, $100,000-$149,999 and over $150,000 are all negative and significant. These coefficients (ranging from -2.890 to -5.183) confirm that respondents who did not answer any financial literacy questions correctly had significantly lower saving rates.. These results show that financial literacy has a significant impact on the savings percentage for those individuals earning $50,000 and above. The increasing coefficient as income increases also suggests that the lack of financial literacy is associated with an increasingly larger difference as income increases.
Savings percentage across age groups is reported in The results across age groups are interesting since it appears that difference between males and females is more significant at earlier ages. The results also show that understanding mutual fund diversification is associated with higher savings percentages in the primary earning age group from 25-54. With age groups, there is a concern raised by Maser (1995) that age is simply a proxy for income. We next turn to examine savings behaviour across income groups to address this concern.
We examine the specific financial literacy questions and their relation to the savings level across income groups in For respondents in the $50,000-$74,999 income group, the respondents who correctly answered the inflation question have a negative coefficient on this variable, indicating that they saved less than their counterparts that did not answer this question correctly. This is a puzzling result unless the respondents are concerned about inflation eroding purchasing power since, under this scenario, it might be rational to spend more money today asit could be worth less in the future when inflation is higher than interest rates.
Panel B includes a male indicator variable and the results are similar for the significant variables except in the high income category of respondents that earned over $150,000, where all the variables are now insignificant except the intercept term. There is one income group where the male indicator variable is significant (at 10%) and positive and that is the $50,000-$74,999 group. The regression in this income group is significant while the other regressions do not have significant F-test values. We were unable to add a male cross-product indicator variable for each financial literacy question since for two of the created variables, the correlation was 87% which would likely cause multicollinearity in a regression with these variables.
Summary and Conclusion
We survey 5,234 Australians to examine the relationship between financial literacy and the savings decision. We find that there are significant differences across age groups and income levels, as well as across genders. We identify subgroups that have significant differences in savings levels and show that males save significantly more than females. Since these differences may be due to endogenous variations in income, we also examine individual income groups. Our results show that males save more only in the $50,000-$74,999 income group.
Financial literacy has been measured using three and/or five multiple choice questions that examine specific aspects of financial literacy. Past studies have used the number of correct responses as a metric and we use these measures to show that those individuals who answered no financial literacy questions correctly and those who answered all financial literacy questions correctly also represent the extremes in the percentages that they save. We further use this information to show that at income levels of roughly $50,000, those respondents who were not financially literate saved less than their counterparts.
Financial literacy questions can be aimed at ascertaining the respondent's understanding of different financial concepts. If financial literacy is determined in childhood through the development of psychological traits, it may be that some financial concepts are more developed compared to others. We show that mutual fund diversification is the one question that is answered poorly by most respondents (only 36.2% correct) and has the largest difference between genders (49.9% correct for males and only 27.9% correct for females).
We show that this one question is associated with higher savings for individuals in the $75,000-$99,999 income group. Understanding inflation appears to have a negative association with savings in the $50,000-$74,999 income group possibly because individuals prefer to spend now rather than later if there is declining purchasing power.
Although the results of this work identify some interesting differences, there are also caveats associated with any survey related to self-reporting biases. In addition, numeracy may be related to financial literacy as suggested by Fernandes et al. (2015) . That said, the numeracy question did not appear to be the primary driver of saving percentage differences in this study. Overall, these findings suggest that individual components of financial literacy deserve a closer look and that a potential focus on improving understanding in specific areas may be warranted. * significance at 10%, ** significance at 5% and *** significance at 1%. 0.8% 1.0% 1.1% 1.0% 0.3% * significance at 10%, ** significance at 5% and *** significance at 1%. 0.4% 0.1% 0.6% 0.3% 0.0% 0.6% * significance at 10%, ** significance at 5% and *** significance at 1%.
